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(57) Abstract 

The present invention relates to a communication network and a corresponding method for operating the communication network 
that has a packet switched protocol based cellular telephone network (1) comprising a first layer (3) for transferring signalling information 
assigned to a telephone call being processed by the communication network, a second layer (4) for transferring payioad information assigned 
to the telephone call and interface means (20) for coupling the cellular telephone network (1) to a further network (2), the interface means 
(20) comprising signalling information exchange function between the cellular telephone network (1) and the further network (2) and 
payioad information exchange function between the cellular telephone network (I) and the further network (2), the first layer (3) and the 
second layer (4) of the cellular telephone network (1) being coupled to the interface means (20), wherein the second layer (4) of the cellular 
telephone network (1) transfers the payioad information of the telephone call to and from the interface means (20) on a direct route (11) 
assigned to the telephone call within the second layer (4). 
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Basic Architecture for packet switched protocol based GSM 
networks 

The present invention relates to a communication network 
5 having a cellular telephone network, for instance, the GSM 
network (Global System for Mobile communication) , and a 
further network, for instance, an internet protocol network 
or a general switched telephone network (GSTN) , which is 
coupled to the cellular telephone network by means of an 
10 interface that comprises a signalling information exchange 
function and a call or payload information exchange 
function between the cellular telephone network and the 
further network. 

15 Recently, there have been made attempts in a more and more 
increasing manner to couple and to integrate a mobile 
cellular telephone network, for instance, the GSM network 
that is generally a circuit switched network to a further 
kind of networks, called packet switched networks, for 

20 instance, an internet protocol network or VoIP (Voice on 
Internet Protocol) network, wherein call information is 
transferred in the form of "packets" between the called 
member and the calling member and vice versa. The packet 
switched network uses several different ways or through - 

25 connections to transfer the packets between the users, 

whereas in the circuit switched world, for instance, the 
GSM network, a through-connection is established within the 
network and, as long as the through-connection is 
maintained, the whole call information including signalling 

3 0 and payload information is transferred via the through- 
connection in the circuit switched network between the 
users . 

A through- connect ion in a communication network that 
35 comprises, for instance, a GSM network or a similar 
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cellular telephone network and an internet protocol network 
or packet switched network being coupled with each other by 
interface means is established in the conventional cellular 
telephone network via a base transceiver station, a base 
5 station controller and a mobile services switching centre 
to the interface that in turn is coupled to the internet 
protocol network or packet switched network. Each node in a 
packet switched network which processes the payload 
information causes some delay in the payload transport. 
10 This renders the known architecture of the GSM telephone 

network improper or not very well suited for coupling to a 
packet switched network, for instance, an internet protocol 
network or similar network. 

15 Thus it is an object of the present invention to create a 
communication network that has a new cellular telephone 
network architecture and a method for information flow in 
this communication network which minimise the delay 
problems and bandwidth requirements . 

20 

This object is solved by the communication network of claim 
1 and the method for operating the communication network 
according to claim 14. Accordingly, the communication 
network of the invention has a packet switched protocol 

25 based cellular telephone network comprising a first layer 
for transferring signalling information assigned to a 
telephone call being processed by the communication 
network, a second layer for transferring payload 
information assigned to the telephone call and interface 

3 0 means for coupling the cellular telephone network to a 

further network, the interface means comprising signalling 
information exchange function between the cellular 
telephone network and the further network and payload 
information exchange function between the cellular 

35 telephone network and the further network, the first layer 
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and the second layer of the cellular telephone network 
being coupled to. the interface means, wherein the second 
layer of the cellular telephone network transfers the 
payload information of the telephone call to and from the 
5 interface means on a direct route, way or through- 
connection assigned to the telephone call within the second 
layer . 

Since in the invention the payload of a call is routed 
10 directly within the second layer of the cellular telephone 
network to or from the interface means the payload 
information is not transferred via the longer and more time 
consuming way of the conventional systems, i.e., for 
instance, the mobile services switching center of a 
15 conventional GSM network, and, therefore, a corresponding 
delay in the cellular telephone network and the delay and 
bandwidth problems involved therewith are minimised or they 
are avoided in the communication network of the invention. 

20 In a preferred embodiment of the invention the second layer 
of the cellular telephone network comprises a number of 
base transceiver stations, each base transceiver station 
handling the radio link protocol functions to mobile 
stations within a cell area assigned to the respective base 

25 transceiver station and wherein the base transceiver 

station being directly connected to the interface means for 
payload information exchange within the second layer. By 
routing the payload information directly from the base 
station transceiver to the interface means, for instance, 

30 the media gateway, the bandwidth requirements for 

transferring the payload information are minimised. 

The interface means can comprise a media gateway for 
payload information exchange between the cellular telephone 
35 network and the further network and to be coupled directly 
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to the base transceiver stations. Accordingly, in the 
invention, a part of the functions of the mobile services 
switching center of the state of the art, more specifically 
the payload information transfer function, is established 
5 in the interface means of the invention, i.e. the media 

gateway, whereas the other functions, particularly the call 
signalling function and call control function, are 
maintained and carried out in the first layer, for 
instance, in the mobile services switching center. In this 

10 regard the present invention provides a so-called 

"distributed mobile services switching center", since the 
transfer of payload information, as mentioned above, is 
moved from the conventional mobile services switching 
center to the media gateway of the interface means of the 

15 invention. 

The interface means can comprise media gateway means for 
payload information exchange between the cellular telephone 
network and the further network and the mobile services 
switching center can be connected to the media gateway 
means to control the media gateway means. By selecting the 
mobile service switching center as media gateway 
controller, a large part of the conventional GSM 
functionality can be reused in the communication network of 
the invention and the media gateway functionality can be 
kept simple in the communication network of the invention. 

In the invention, the first layer of the cellular telephone 
network can comprise at least one mobile services switching 
center that is coupled to the interface means for signaling 
information exchange or communication. The interface means 
used in the invention can comprise signalling gateway means 
for signalling information exchange between the cellular 
telephone network and the further network and the mobile 
services switching center is connected to the signalling 



20 



25 
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gateway means to exchange signalling information between 
the signalling gateway means and the mobile services 
switching center. This allows to use the conventional trunk 
signaling protocols, for instance, ISUP (ISDN User Part) 
5 that can be carried, for instance, over the TCP/IP 

(Transmission Control Protocol/Internet Protocol) within 
the cellular telephone network. 

In a preferred embodiment of the invention, the first layer 
10 of the cellular telephone network comprises at least one 
base station controller coupled to a number of base 
transceiver stations and being connected to the mobile 
services switching center of the first layer, wherein the 
base station controller controls each of the base 
15 transceiver stations of the second layer by means of a 

device control protocol function and communicates to the 
mobile services switching center by means of an application 
signalling protocol function. 

20 As further network part a packet switched network or a 

circuit switched network can be implemented. For instance, 
the further network part can be the Internet, a VoIP 
network, a Internet protocol network, an ISDN network, a 
PLMN network, a PSTN (Public Switched Telephone Network) 

25 network, a GPRS network or a UMTS network. 

The method of the invention operates a communication 
network that has a packet switched protocol, particularly 
an Internet Protocol, based cellular telephone network 

3 0 comprising a first layer for transferring signalling 

information assigned to a telephone call being processed by 
the communication network, a second layer for transferring 
payload information assigned to the telephone call and 
interface means for coupling the cellular telephone network 

35 to a further network, the interface means comprising a 
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signalling information exchange function between the 
cellular telephone network and the further network and a 
payload information exchange function between the cellular 
telephone network and the further network, the first layer 
5 and the second layer of the cellular telephone network 

being coupled to the interface means, wherein the payload 
information of the telephone call is transferred to and 
from the interface means via a direct route or through- 
connection assigned to the telephone call and comprised by 
10 the second layer. 

In a preferred embodiment of the inventive method, after 
initialising a telephone call or dial up of a call in the 
cellular network, in a base transceiver station (BTS) of 

15 the second layer which is assigned to said call, BTS 
address information identifying the base transceiver 
station is generated and forwarded via the first layer of 
the cellular telephone network to the interface means, and, 
further, interface address information or media gateway 

20 address information is generated in the interface means and 
forwarded via the first layer to the base transceiver 
station for establishing a direct through-connection 
between the base transceiver station and the interface 
means to allow direct data, call and payload information 

25 exchange between the interface means and the base 
transceiver station and vice versa. 

At least one base transceiver station of the second layer, 
the base transceiver station handling the radio link 
3 0 protocol functions to the mobile stations or mobile 

telephone units within the assigned cell area, can be 
provided and further the inventive method can provide a 
payload protocol function for direct payload information 
exchange between the base transceiver station and the 
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interface means via the second layer of the cellular 
telephone network. 

In a preferred embodiment of the invention, at least one 
mobile services switching center (MSC) is provided within 
the first layer, the method provides a MSC device control 
protocol for controlling the function of the interface 
means and for signalling information exchange between the 
mobile services switching center and the interface means. 

The interface means can comprise media gateway means for 
payload information exchange between the cellular telephone 
network and the further network and the mobile services 
switching center can be connected to the media gateway 
means to exchange signalling information between the media 
gateway means and the mobile services switching center by 
the MSC device control protocol function. 

In a preferred embodiment of the inventive method, the 
first layer of the cellular telephone network comprises a 
base station controller coupled to a number of base 
transceiver stations and being connected to the mobile 
services switching center, and the method provides a device 
control protocol function to be established between the 
base station controller and each of the base transceiver 
stations for controlling of the base transceiver stations 
and the information exchange between the base station 
controller and the base station transceivers, and, further, 
the method provides an application signaling protocol 
function to be established between the base station 
controller and the mobile services switching center, which, 
for instance, can be a BSSMAP traditional GSM application 
protocol . 
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In a preferred embodiment of the invention, after receiving 
the media gateway address information from the media 
gateway, the BTS address information is forwarded from the 
mobile services switching center via the base station 
controller to the base transceiver station for establishing 
a through-connection between the media gateway and the base 
transceiver station on the basis of the BTS address 
information and the media gateway address information in 
order to permit direct exchange of information between the 
media gateway of the interface means and the base 
transceiver station of the second layer and vice versa. 

Further advantageous improvements of the present invention 
are mentioned in the dependent claims. Further objects, 
15 advantages, advantageous improvements and applications of 

the invention are mentioned in the following description of 
a preferred embodiment of the invention in connection with 
the enclosed figures, that show: 

Fig.l: a schematic block diagram of a communication 

network according to an embodiment of the invention 
which has a GSM-network as packet switched network 
part being coupled to a further network, for 
instance, a GSTN network; and 

Fig. 2: a signalling flow example for illustrating and 
explaining establishing of a through -connect ion 
within the communication network shown in figure 1. 

30 In the figure 1 a schematic block diagram of a preferred 

embodiment of the communication network of the invention is 
shown which comprises an IP-based cellular telephone 
network 1 and a further network 2 that is coupled to the 
cellular telephone network by means of an interface 20. In 

35 the following the invention is described by example using a 
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GSM network as cellular telephone network 1 and a GSTN 
network as further network. 

The cellular telephone network 1 is divided into a first 
5 layer 3 or level, also called an application or signalling 
information processing and transferring platform, 
comprising application and network service functions and 
into a second layer 4 or level, also called a transmission 
or payload information transferring platform, that 

10 comprises call information transmission or payload 

transmission, for instance, in an internet protocol format. 
Further interface means 2 0 are provided in order to couple 
the cellular telephone network 1 to the switched packet 
network for bi-directional information exchange between 

15 these networks or network parts. 

The second layer 4 of the GSM network comprises several 
base transceiver stations (BTS) 7, 8 and 9 as part of a 
base station subsystem. Each base transceiver station 7, 8, 
20 9 houses the radio transceivers that define a cell being 

assigned to a cell area and handles the radio link protocol 
6 that is the connection to a number of fixed or mobile 
stations 5 existing in the corresponding cell area. 

25 As shown in figure 1 on the second layer 4, the base 

transceiver station 8 is connected by means of a direct 
connection 11 or route, also called a through-connection, 
to a media gateway 10 of the interface means 20. The base 
transceiver station, therefore, comprises the functionality 

3 0 and protocol for sending and receiving call and payload 

information from or to the media gateway 10 via the direct 
protocol connection 11. Further, in order to serve the 
device control protocol connection 13 between the base 
transceiver station 8 and the base station controller 14, 

35 control protocol software is implemented on both the base 
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transceiver station 8 and the base station controller 14 on 
the basis of MGCP (Media Gateway Control Protocol) 
protocols . 

5 The media gateway 10 substantially provides a payload 

conversion between the packet switched GSM network 1 and 
the packet switched network, the internet or an internet 
protocol network or a circuit switched network, or the GSTN 
as further network 2. The media gateway 10 of the interface 

10 means 20 comprises devices such as transcoders, modems, a 
network access server etc. Since the transcoders are 
provided within the media gateway 10 of the interface 20, 
the bandwidth requirements are minimised. Further the media 
gateway 10 comprises the functionality and control software 

15 being required for transferring payload or call information 
directly to the base transceiver stations 7, 8, 9. On the 
direct connection 11 from the base transceiver station 8 to 
the media gateway 10 payload information is transferred 
with a rate, for instance, of 13 kbps . On the connection 

20 from the media gateway 10 to the further network 2 or the 

internet protocol network the transmission rate corresponds 
to, for instance, 64 kbps. 

The first layer 3 of the GSM cellular telephone network 
25 used in the invention comprises a number of base station 
controllers, wherein in the figure 1 one base station 
controller 14 is shown, a number of mobile services 
switching centres, wherein one mobile switching center 16 
is shown in figure 1, a home location register 18 (HLR) and 
3 0 a number of visitor location registers (VLR) , wherein only 
one VLR 23 is shown in the figure 1. The home location 
register 18 contains all the administrative information of 
each subscriber registered in the GSM network along with 
the current VLR-location of the mobile 'stations 5 . The 
35 visitor location register 23 contains selected 
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administrative information from the home location register 
18 necessary for. call control and provision of the 
subscribed services for each fixed station or mobile 
station 5 currently located in the geographical area 

5 controlled by the visitor location register 23 . The home 
location register 18 and the visitor location register 23 
together with the mobile services switching center 16 
provide the call routing and possibly international roaming 
capabilities of the GSM network. Further units, for 

0 instance, the equipment identity register that contains a 
list of valid mobile equipment on the GSM network and an 
authentication centre are not shown in the figures. 

The base station controller 14 and the mobile services 
5 switching centre 16 are connected via an application 

signalling protocol connection 15 and the mobile services 
switching center 16 is also connected to the home location 
register 18 via an application signalling protocol 
connection. The application signalling protocol connection 
0 15 is, for instance, implemented on the basis of the known 
MAP or BSSMAP (Base Station System Management Application 
Part) protocols. 

The mobile services switching centre 16 is the main 
5 component of the layer 3 and provides all the functionality 
needed to handle a mobile subscriber or a mobile station 5, 
such as registration, authentication, location updating and 
call routing to a roaming subscriber. Further, in the 
mobile services switching center 16 a MSC device control 
3 protocol is implemented for controlling the media gateway 
10 of the interface means 2 0 via a MSC device control 
protocol connection 17 between the media gateway 10 and the 
mobile services switching center 16. For instance, this MSC 
device control protocol can be implemented in the mobile 
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services switching center 16 on the basis of a media 
gateway control protocol (MGCP) or device control protocol. 

Further on the layer 3 of the GSM network a signalling 
5 gateway 21, for instance, a SS7 gateway (Signalling System 
No. 7), as part of the interface means 20 is shown which, 
for instance, provides signalling bearer conversions 
between circuit or packet switched protocols and packet 
switched protocols or vice versa. It may also provide 

10 application level signalling conversions between different 
protocols. The signalling gateway 21 is connected to the 
internet or internet protocol network via an interface 
protocol connection. A number of options for operating and 
connecting interface means to an internet protocol network 

15 or to the further network 2 are described in detail in the 
internet draft, draft-ietf-megaco-reqs-oo.txt on 
http://www.ietf.cnri.reston.va.us/ID.html, having the title 
"Media Gateway Control Protocol Architecture and 
Requirements", dated January 1999. Further the signalling 

20 gateway 21 of the interface means 20 is connected to the 
mobile services switching center 16 by means of a trunk 
signalling protocol connection, for instance, ISUP (ISDN 
User Part) , as shown with the reference sign 22 in figure 
1. 

25 

In the following the procedures and steps are explained 
which are carried out for establishing a through-connection 
11 from the base transceiver station 8 to the media gateway 
10 of the interface means 20 wherein this through - 
30 connection is used as direct connection between the base 

transceiver station 8 and the media gateway 10 for exchange 
of call or payload information. The . essential steps of the 
procedure or sequence for establishing this direct through- 
connection between the base transceiver station 8 and the 
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media gateway 10 are shown by numbers 1. to 20. in the 
figure 2 . 

In step 1., "Initial Call Setup", a mobile station 5 
initiates a new call or dial up access procedure by 
requesting a call set-up that is forwarded via a protocol 
connection 24 to the mobile services switching center 16. 
The protocol connection 24 is supported, for instance, by a 
DTAP (Direct Transfer Application Part) protocol which is a 
protocol layer for communication and signalling between the 
mobile station 5 and the mobile services switching centre 
16 in the packet switched protocol based GSM network 1. 
Actually, the physical connection from the mobile station 5 
to the mobile services switching center 16 for exchange of 
signalling information is realised in upward direction via 
the radio link 6, also known as the air interface, the base 
transceiver station 8 as part of the second layer 4 of the 
GSM network 1, the signalling connection 13, the base 
station controller 14 as further part of the first layer 3 
and the application signalling protocol connection 15 that 
implements a GSM application protocol. In downward 
direction from the mobile services switching 16 center to 
the mobile station 5 the signalling information has to pass 
the units 15, 14, 13, 8 and 6 (see figure 1). 

After receiving the call set-up request the mobile services 
switching centre 16 generates and stores a call 
identification information that is a unique information 
assigned to the new call. Then, the mobile services 
switching centre 16 sends the call identification 
information back to the base station controller 14 via the 
application signalling protocol connection 15. This 
procedures are comprised by the step 2. ("Create 
Connection") in figure 2. 
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10 



After receiving the call identification information from 
the mobile services switching centre 16 (step 3. "Create 
Connection"), the base station controller 14 stores and 
forwards this call identification information to the base 
transceiver station 8 via the device control protocol 
connection 13 in order to create a connection between the 
mobile services switching centre 16, the base station 
controller 14 and the base transceiver station 8. 



In step 4., "Create Connection Completion", the base 
transceiver station 8 then stores the call identification 
information and the base transceiver station 8 reserves the 
necessary physical and local devices and generates BTS 
address information or description that is assigned to the 
15 base transceiver station 8 and by which the base 

transceiver station 8 can be reached from media gateways. 
The base transceiver station 8 then reports and forwards 
the successful completion to the base station controller 14 
via the device control protocol connection 13, wherein the 
20 data or information sent back to the base station 

controller 14 include the BTS address information of the 
base transceiver station 8. 

In step 5., "Create Connection Completion", the base 
25 station controller 14 forwards the result including the BTS 
address information from the base transceiver station 8 to 
the mobile services switching centre 16 via the application 
signalling protocol connection 15 in order to create 
connection completion. 

30 

Afterwards, in step 6., "Create Connection" the mobile 
services switching centre 16 sends a request information 
for establishing a through-connection to the media gateway 
10 of the interface means 20 via the MSC device control 
35 protocol connection 17. The request information includes 
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the stored call identification information and the GSM 
bearer capability for selection and configuration of the 
necessary devices in the media gateway 10. The request 
information also includes the BTS address information from 
5 the base transceiver station 8 and a through-connection 
indication in order to request a backward through- 
connection in the media gateway 10. 

After receiving the request information from the mobile 
10 services switching centre 16, in step 7., " Create 

Connection Completion", the media gateway 10 reserves the 
necessary physical and logical devices and it creates 
corresponding media gateway address information. Then, the 
media gateway 10 reports and forwards back the successful 
15 completion of the request, and in addition, it sends the 

media gateway address information or description generated 
in the media gateway 10 to the mobile services switching 
center 16 by means of the MSC device control protocol 
connection 17 between the media gateway 10 and the mobile 
20 services switching center 16. 

In the next step 8., "Connection Update", the mobile 
services switching center 16 then forwards the media 
gateway address information received from the media gateway 
25 10 to the base station controller 14 via the application 
signalling protocol connection 15 together with the call 
identification to address the mobile station 5 or call 
individual or subscriber in the base station controller 14. 

30 Afterwards, in step 9., "Modify Connection", the base 

station controller 14 forwards the media gateway address 
information together with the call identification to the 
base transceiver station 8 via the device control protocol 
connection 13 . 



35 
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In step 10., "Modify Connection Completion" the base 
transceiver station 8 then stores the media gateway address 
information for the corresponding call identification and 
it reports the successful result back to the base station 
controller 14 via the device control protocol connection 13 
in order to confirm connection completion. Afterwards in 
step 11., "Connection Update Completion" the base station 
controller 14 forwards the result or confirmation to the 
mobile services switching center 16 via the application 
signalling protocol connection 15. The step 12., "Payload" , 
indicates that a backward through-connection is performed 
after receiving the media gateway address information in 
the base transceiver station 8. This means that the media 
gateway 10 can already forward data, payload or call 
information received from the further network part 2, for 
instance, the GSTN or internet, via the MGW/GSTN payload 
connection 25 directly to the base transceiver station 8 
via the direct connection 11 and thus from the base 
transceiver station 8 via the radio link 6 to the mobile 
station 5 . Such a call information can be for instance a 
ring control tone. 



In step 13., " Initial Trunk Signalling", the mobile 
services switching center 16 sets up the call to the 
further network 2 or internet protocol network by means of 
an initial trunk signalling message that is forwarded over 
the trunk signalling protocol connection 22 to the 
signalling gateway 21 of the interface 20, which is coupled 
to the further network 2 via the SGW/GSTN signalling 
connection 26. The initial trunk signalling message 
includes a signalling information field that indicates the 
node, trunk and times lot to be used by the signalling 
gateway 21 and also by the media gateway 10 for connection 
to the GSTN as further network 2. The trunk signalling 
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protocol connection 22 performs a trunk signalling 
protocol, for instance, the ISUP. 

In step 14., that is called initial trunk signalling, the 
5 signalling gateway 21 converts the signalling bearer from 
the mobile services switching centre 16, for instance, a 
TCP/IP into MTP bearer or vice versa, and forwards the 
initial trunk signalling message comprising, for instance, 
the GSTN signalling information field, via the SGW/GSTN 
10 signalling connection 26 to a node in the GSTN which is 
indicated by the signalling information field and which 
routes to the address or user called by the mobile station 
5. 

15 In step 15., being called the B~answer, the called 

subscriber homepage or entity of the GSTN has answered and 
this event is indicated to the signalling gateway 21 from 
the network side 2 via the SGW/GSTN signalling connection 
26. Again in step 16., being called the B-answer step, the 

20 signalling gateway 21 converts the signalling bearer from 
the GSTN network, for instance, from MTP to TCP/IP 
(Transmission Control Protocol /Internet Protocol) or vice 
versa and forwards the message from the GSTN network 2 back 
to the mobile services switching centre 16 via the trunk 

25 signalling protocol connection 22. 

Afterwards, in step 17., "Modify Connection (Bothway) " , the 
mobile services switching centre 16 requests a both-way 
through-connection from the media gateway 10 via the MSC 

3 0 device control protocol connection 17 established between 
the media gateway 10 and the mobile services switching 
center 16. In the following step 18., "Modify Connection 
Completion", the media gateway 10 reports and confirms 
successful completion of the request to the mobile services 

3 5 switching center 16. 
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Next, in step 19 . , "B-answer " , the mobile services switching 
center 16 forwards a B-answer message via the protocol 
connection 24 to the mobile station 5. After receiving the 
5 B-answer message the mobile station is informed about the 
successful establishing or set-up of the telephone 
connection desired and initiated by the mobile station 5. 

Afterwards, in the step 20., "Payload", a both-way through- 

10 connection between the base transceiver station 8 and the 
media gateway 10 via the direct connection 11 is 
established under control of the media gateway 10 and the 
base transceiver station 8 on the basis of the BTS address 
information, the media gateway address information and the 

15 call identification information, which means, that both the 
media gateway 10 and the base transceiver station 8 can 
receive and send data, payload or call information from the 
media gateway 10 directly to the base transceiver station 8 
and vice versa. That means a direct through- connect ion for 

20 bi-directional information exchange is established between 
the base transceiver station 8 and the media gateway 10. 
Simultaneously, a payload transferring connection from the 
media gateway 10 to the GSTN network 2 and vice versa is 
established. That means a connection for bi-directional 

25 information exchange is also established between the media 
gateway 10 and the GSTN network 2 via the MGW/GSTN payload 
connection 25. To say it in other words, a both-way 
through- connect ion is established between the calling 
mobile station 5 to a called entity in the further network 

3 0 or GSTN 2 via the radio link 6, the base transceiver 

station 8, the "direct connection 11, the media gateway 10 
and the MGW/GSTN payload connection 25. 
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Claims 

1. Communication network having a packet switched protocol 
based cellular telephone network (1) comprising a first 
5 layer (3) for transferring signalling information assigned 
to a telephone call being processed by the communication 
network, a second layer (4) for transferring payload 
information assigned to the telephone call and interface 
means (20) for coupling the cellular telephone network (1) 

10 to a further network (2), the interface means (20) 

comprising signalling information exchange function between 
the cellular telephone network (1) and the further network 
(2) and payload information exchange function between the 
cellular telephone network (1) and the further network (2), 

15 the first layer (3) and the second layer (4) of the 
cellular telephone network (1) being coupled to the 
interface means (20) , wherein the second layer (4) of the 
cellular telephone network (1) transfers the payload 
information of the telephone call to and from the interface 

20 means (20) on a direct route (11) assigned to the telephone 
call within the second layer (4) . 



2. Communication network of claim 1, wherein the second 
layer (4) of the cellular telephone network (1) comprises a 

25 number of base transceiver stations (7, 8, 9), each base 
transceiver station (8) handling the radio link protocol 
functions to mobile stations (5) within a cell area 
assigned to the respective base transceiver station (8) and 
wherein the base transceiver station (8) being directly 

3 0 connected to the interface means (2 0) for payload 
information exchange within the second layer (4) . 

3 . Communication network of claim 2 , wherein the interface 
means (20) comprises media gateway means (10) for payload 

3 5 information exchange between the cellular telephone network 
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(1) and the further network (2) and to be coupled directly 
to the base transceiver stations (8) . 

4. Communication network of one of the claims 1 to 3, 

5 wherein the first layer of the cellular telephone network 

(1) comprises at least one mobile services switching center 
(16) being coupled to the interface means (20). 

5. Communication network of claim 4, wherein the interface 
10 means (20) comprises media gateway means (10) for payload 

information exchange between the cellular telephone network 
part (1) and the further network (2) and wherein the mobile 
services switching center (16) is connected to a media 
gateway (10) of the interface means (20) to control the 
15 media gateway (10) . 

6. Communication network of one of the preceding claims, 
wherein the first layer (3) comprises at least one mobile 
services switching center (16) being coupled to the 

20 interface means (20) for signalling information exchange. 

7. Communication network of claim 6, wherein the interface 
means (20) comprises a signalling gateway (21) for 
signalling information exchange between the cellular 

25 telephone network (1) and the further network (2) and 
wherein the mobile services switching center (16) is 
connected to the signalling gateway (21) to exchange 
signalling information between the signalling gateway and 
the mobile services switching center. 

30 

8. Communication network of one of the preceding claims, 
wherein the first layer of the cellular telephone network 
comprises at least one mobile services switching center and 
at least one base station controller (14) being coupled to 

35 a number of base transceiver stations (7, 8) of the second 
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layer and being connected to at least one mobile services 
switching center (16) wherein the base station controller 
(14) controls each of. the base transceiver stations (7, 8) 
by means of a device control protocol function and 
5 communicates to the mobile services switching center (16) 
by means of an application signalling protocol function. 

9. Communication network of one of the preceding claims, 
wherein the cellular telephone network part (1) is a GSM 

10 network. 

10. Communication network of one of the preceding claims, 
wherein the further network (2) is a packet switched 
network. 

15 

11. Communication network of claim 10, wherein the packet 
switched network is the Internet, a VoIP network, an 
Internet Protocol network, a GPRS network or a UMTS 
network. 

20 

12. Communication network of claim 9, wherein the further 
network (2) is a circuit switched network. 

13. Communication network of claim 12, wherein the circuit 
25 switched network is a ISDN network, a Public Land Mobile 

Network PLMN network or a Public Switched Telephone Network 
PSTN network. 

14. Method for operating a communication network having a 
30 packet switched protocol based cellular telephone network 

(1) comprising a first layer (3) for transferring 
signalling information assigned to a telephone call being 
processed by the communication network, a second layer (4) 
for transferring payload information assigned to the 
35 telephone call and interface means (20) for coupling the 
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cellular telephone network (1) to a further network (2), 
the interface means (20) comprising a signalling 
information exchange function between the cellular 
telephone network (1) and the further network (2) and a 
5 payload information exchange function between the cellular 
telephone network (1) and the further network (2), the 
first layer (3) and the second layer (4) of the cellular 
telephone network (1) being coupled to the interface means 
(20), wherein the payload information of the telephone call 
10 is transferred to and from the interface means (20) via a 
direct route or through-connection assigned to the 
telephone call and comprised by the second layer (4) . 

15. Method of claim 14, wherein, after initialising the 
15 telephone call, in a base transceiver station (8) of the 

second layer (4) which is assigned to said call, base 
transceiver station (BTS) address information identifying 
the base transceiver station (8) is generated and forwarded 
via the first layer (3) of the cellular telephone network 

20 (1) to the interface means (20), and 

interface address information or media gateway address 
information is generated in the interface means (20) and 
forwarded via the first layer (3) of the cellular telephone 
network (1) to the base transceiver station (8) for 

25 establishing a direct through-connection (11) within the 
second layer (4) between the base transceiver station (8) 
and the interface means (20) to allow direct data, payload 
and call information exchange between the interface means 
(20) and the base transceiver station (8) and vice versa. 

30 

16. Method of claim 14 or of claim 15, wherein at least one 
base transceiver station (8) of the second layer (4) is 
provided, the base transceiver station (8) handles the 
radio link protocol functions to mobile stations (5) within 

35 an assigned cell area, the method providing a payload 
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protocol function for direct payload information exchange 
between the base transceiver station (8) and the interface 
means (20) via the second layer (4) of the cellular 
telephone network (1) . 

5 

17. Method of one of the claims 14 to 16, wherein at least 
one mobile services switching center (16) is provided 
within the first layer (3) of the cellular telephone 
network (1) , the method providing a mobile services 
10 switching center (MSC) device control protocol for 

signalling information exchange between the mobile services 
switching center (16) and the interface means (20) . 



18. Method of claim 17, the interface means (2 0) comprising 
15 a media gateway (10) for payload information exchange 

between the cellular telephone network (1) and the further 
network (2) and the mobile services switching center being 
connected to the media gateway to exchange signalling 
information between the media gateway (10) and the mobile 
20 services switching center (16) by the mobile services 

switching center (MSC) device control protocol function. 

19. Method of one of the claims 14 to 18, wherein the first 
layer (3) of the cellular telephone network (1) comprises 

25 at least one mobile services switching center (16) being 
coupled to the interface means (20) and the method 
providing a trunk signaling protocol function for signaling 
information exchange between the mobile services switching 
center (16) and the interface means (20) . 

30 

20. Method of claim 19, the interface means comprising a 
signalling gateway means (21) for signalling information 
exchange between the cellular telephone network (1) and the 
further network (2) and the mobile services switching 

35 center (16) being connected to the signalling gateway means 
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(21), the trunk signalling protocol function is used to 
exchange signalling information between the signalling 
gateway means (21) and the mobile services switching center 
(16) within the first layer (3) . 

5 

21. Method of one of the claims 14 to 20, wherein the first 
layer (3) of the cellular telephone network (1) comprises 
at least one mobile services switching center (16) and at 
least one base station controller (14) coupled to a number 

10 of base transceiver stations (7, 8) of the second layer (4) 
and being connected to the mobile services switching center 
(16), the method providing a device control protocol 
function to be established between the base station 
controller (14) and each of the base transceivers (7, 8) 

15 for controlling of the base transceiver stations (7, 8) and 
the information exchange between the base station 
controller and the base transceiver stations, and the 
method providing an application signalling protocol 
function to be established between the base station 

20 controller and the mobile services switching center (16) . 



22. Method of claim 21, wherein, after initiating a new 
call by a mobile station (5), a call identification 
information being assigned to the new call is generated and 

25 stored within the mobile services switching center (16), 
then the call identification information is sent by the 
application signalling protocol function from the mobile 
services switching center (16) to the base station 
controller (14) . 

30 

23. Method of claim 22, wherein the call identification 
information from the mobile services switching center (16) 
is stored within the base station controller (14) and a 
corresponding request is forwarded to a base transceiver 

35 station (8) by means of the device control protocol 



WO 00/52944 



PCT7EP00/00711 



- 25 - 



function being established between the base station 
controller and the base transceiver station. 

24. Method of claim 23, wherein after receiving the call 
identification information from the base station controller 
(14) a base transceiver station (BTS) address information 
is generated in the base transceiver station (8), the base 
transceiver station (BTS) address information identifies 
the base transceiver station (8) being assigned to the call 
and the call within the base transceiver station (8) in 
order to allow direct payload information exchange within 
the second layer of the cellular telephone network between 
the base transceiver station (8) and the media gateway 
(10). 

25. Method of claim 24, wherein the generated base 
transceiver station (BTS) address information is forwarded 
to the base station controller " (14) . 

26. Method of one of the claims 23 to 25, wherein the call 
identification information from the base station controller 
(14) is stored in the base transceiver station (8) . 

27. Method of claim 26, wherein after receiving the base 
transceiver station (BTS) address information from the base 
transceiver station (8) the base transceiver station (BTS) 
address information is forwarded to the mobile services 
switching center (16) from the base station controller 

(14) . 

28. Method of claim 27, wherein after requesting a 
connection from the media gateway (10) the call 
identification and the base transceiver station (BTS) 
address information are sent to the media gateway (10) 



WO 00/52944 



PCT/EP00/00711 



- 26 - 



utilising the mobile services switching center (MSC) device 
control protocol function, 

29. Method of claim 28, wherein a request for through- 
5 connection is sent from the mobile services switching 
center (16) to the media gateway (10) by means of the 
mobile services switching center (MSC) device control 
protocol function . 

0 30. Method of one of the claims 26 to 29, wherein media 
gateway address information is generated in the media 
gateway (10) which identifies the media gateway (10) and 
the call in the media gateway (10) and then forwarded back 
to the mobile services switching center (16) by means of 

5 the mobile services switching center (MSC) device control 
protocol . 

31. Method of claim 30, wherein after receiving the media 
gateway address information from the media gateway (10) the 

0 media gateway address information is forwarded from the 

mobile services switching center (16) via the base station 
controller (14) to the base transceiver station (8) for 
establishing a through-connection between the media gateway 
(10) and the base transceiver station (8) on the basis of 

5 the BTS address information and the media gateway address 
information in order to permit direct exchange of 
information between the media gateway (10) and the base 
transceiver station (8) and vice versa. 



WO 00/51944 



PCT/EPOO/00711 




WO 00/52944 



PCT/EP00/00711 





A / o -o co <S oo i2 

{ "^3 — ^ GO ^ CO 13 

/• m r~"> rr% r-i 



O 
CD 

o 



O CD Q- CD 

o <C o «< 

, CD — CD — CD — 

CO = CO = £ = £ 
CD CO CD CO J=r CO £r 

O bio wO wO 



o 

CD 



to 




9: 




'CO 


















ex. 




p 




*CD 




CO 




CO CD 








' CO 




co cr 




t£= CO 




= c£ 







I. national Application No 

PCT/EP 00/00711 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 H04Q7/30 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H04Q 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, PAJ, INSPEC, COMPENDEX 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * Citation of document, with indication, where appropriate, of the relevant 



Relevant to claim No, 



p,x 



EP 0 910 198 A (LUCENT TECHNOLOGIES INC) 
21 April 1999 (1999-04-21) 

column 14, line 41 -column 18, line 42 

column 34, line 46 -column 35, line 23 

US 5 475 689 A (KAY STANLEY ET AL) 
12 December 1995 (1995-12-12) 
column 5, line 5 -column 7, line 16 



1-31 



1-10, 
14-25 



Further documents are listed in the continuation of box C. 



Patent family members are listed In annex. 



° Special categories of cited documents : 



document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

document referring to an oral disclosure, use, exhibition or 
other means 

V document published prior to the international filing date but 
later than the priority date claimed 



"E 



■o 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



23 June 2000 



Date of mailing of the international search report 



03/07/2000 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 PatenUaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl, 
Fax: (+31 -70) 340-3016 



Authorized officer 



Lopez-Perez, M-C 



Form PCT/ISA/210 (second sheet) (July 1992) 



Information on patent family members 



I. national Application No 

PCT/EP 00/00711 



Patent document 


Publication 




. Patent family 


Publication 


cited in search report 


date 




members) 


date 


EP 0910198 A 


21-04-1999 


PA 
LA 


99AO017 A 
££4701/ A 


1 A—f\A — 1 QOO 
14-U4"l777 




PA 
LA 


99/lOQQfl A 
££4tooU A 


14-04—1777 




PA 
LA 


99/10Q9.1 A 


14-U4~i777 




PA 
LA 


99/1QQQA A 
££47000 A 


14~04-1999 




PA 
LA 


994QQQ7 A 

££*»yoo/ A 


1 a t\A 1 nnn 
14-04-1999 




PA 
LA 


OO/IQQOQ A 
££47000 A 


1 A Ail 1 AAA 

14-04-1999 




PA 
LA 


99VIOQ0O A 
££47007 A 


i a r\A 1 nnn 

14-04-1999 




PA 
LA 


££47O0£ A 


i vi nil 1 nnn 

14-04-1999 




PA 
LA 


99/1OQA0 A 
££47000 A 


1 >1 n a 1 aaa 

14-04-1999 




CP 

tr 


U7i£U£0 A 


9Q f\A 1 nnn 
£0-04-1999 




TP 

tr 


fl01779n A 
U7i/0£U A 


1 n nc i nnn 
1 9-0 b- 1999 




TP 

tr 


U7I/0I0 A 


1 n AC 1 AAA 

19-0b-1999 




TP 

tr 


U7l£U£/ A 


OO A VI 1 AAA 

28-04-1999 




CP 
tr 


U7l£Ul£ A 


00 a a 1 nnn 

28-04-1999 




CP 

tr 


AOI 799Q A 
U7i/o£0 A 


1 A AC 1 AAA 

19-05-1999 




CP 

tr 


noiQyii7 a 
07lo41/ A 


0 /" nc 1 nnn 

26-05-1999 




CP 

tr 


U7l£Ul/ A 


00 nvi 1 nnn 

28-04-1999 




IP 

Jr 


1 1 OQQO CO A 
ll£070bJ A 


1 A 1 A 1 AAA 

19-10-1999 




ip 

Jr 


1 1 0C01 OO A 

ll£b£lOO A 


1 "7 nn 1 Ann 

17-09-1999 




ip 
Jr 


ll£/blb4 A 


no in i nnn 

08-10-1999 




ip 

Jr 


1 1 07C ICC A 

112/blbb A 


no in 1 nnn 

08-10-1999 




ip 

Jr 


£UUUU££/bo A 


Ol A1 O A A A 

21-01-2000 




JP 


11275156 A 


08-10-1999 




JP 


11275157 A 


08-10-1999 




IP 

Jr 


ll£o4000 A 


1 C 1 A 1 AAA 

lb-10-1999 




IP 

Jr 


1111197A A 
llool£/0 A 


Ofl_i 1 i nnn 
o0-l 1-1999 


US 5475689 A 


12-12-1995 


lie 
Uo 


OQQ1QQ A 
b£77l70 A 


on AO 1 OA /I 

29-03-1994 




PA 
LA 


9finOQy|0 A 

£U7oo4o A 


10 1 a 1 nno 
18-10-1993 




nc 


070£07£U U 


00 r\A l nnn 

22-04-1999 




CP 

tr 


Ub004U/ A 


OA 1 A 1 AAO 

20-10-1993 




IIC 


C7AOQQ1 A 

b/Uoool A 


oa 10 1 nn "7 

30-12-1997 




US 


303/010 n 


lO 1U 1774 




us 


5513183 A 


30-04-1996 




us 


5633873 A 


27-05-1997 




us 


5537509 A 


16-07-1996 



Form PCT/ISA/210 {patent family annex) (July 1992) 



